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%DFNJURXQG
7KH LGHD RI LPSOHPHQWDWLRQ RI DQ DGYDQFHG SXEOLF WUDQVSRUW V\VWHP LQ WKH PHWURSROLWDQ DUHD RI








3ODQ RI 9DOHQFLD 5HJLRQ 3,(&29$  SUHVHQWHG E\ WKH 9DOHQFLD *RYHUQPHQW ZKLFK
FRQVWLWXWHVWKHUHIHUHQFHPDVWHUSODQLQWKLVSHULRGIRUWKHSXEOLFLQIUDVWUXFWXUHLQYHVWPHQWV

7KH SURSRVHG V\VWHP LV VWUXFWXUHG DURXQG WZR FRUULGRUVZLWKPRUH WKDQ  NLORPHWUHV LQ ZKLFK D
UHVHUYHGSODWIRUPIRU WKHYHKLFOHVRISXEOLF WUDQVSRUWZLOOEHEXLOW2Q WKLVSODWIRUPDK\EULGV\VWHPRI
JXLGHG EXVWUDPZD\ ZLOO EH XVHG 7KLV V\VWHP KDV EHHQ VHOHFWHG WR FRPELQH WKH FDUJR FDSDFLW\
DFFHVVLELOLW\VSHHGDQGUHJXODULW\RIDUDLOZD\EDVHGVROXWLRQZLWKWKHIOH[LELOLW\DGDSWDELOLW\DQGVPDOOHU
FRVWV RI D URDG EDVHG V\VWHP 7KH YHKLFOHV ZLOO WUDYHO WKURXJK D UHVHUYHG SODWIRUP DOWKRXJK LQ VRPH
VWUHWFKHV RI WKH LWLQHUDU\ WKH\ ZLOO FLUFXODWH WKURXJK VKDUHG LQIUDVWUXFWXUH $W LQWHUVHFWLRQV WKH
EXVWUDPZD\ZLOOEHJLYHQSULRULW\RYHUWKHSULYDWHWUDIILF7KHYHKLFOHVWREHXVHGZLOOEHK\EULGYHKLFOHV
ZLWKHOHFWULFDOWUDFWLRQDQGDJXLGDQFHV\VWHPWRDVVXUHWKHJUHDWHVWDFFHVVLELOLW\DWWKHVWRSVDQGWRDOORZ
WKH FLUFXODWLRQ DQG RSHUDWLRQ LQ VHFWLRQV ZKHUH WKH\ ZLOO KDYH WR VKDUH WKH URDGZD\ ZLWK WKH SULYDWH
YHKLFOHV

7KHEXGJHWRIDOO WKH LQWHUYHQWLRQZLOO VXUSDVV WKHPLOOLRQHXURV7KH ILUVWPLOOLRQHXURVKDG




7KHSURMHFW LQ&DVWHOOyQ UHVSRQGV LQ LWV ILUVWSKDVH WRDKLVWRULFGHPDQGRI WKH8QLYHUVLW\ -DXPH ,
:LWKPRUH WKDQVWXGHQWVEHIRUH WKH LPSOHPHQWDWLRQRI WKHQHZ WUDQVSRUW V\VWHP WKH8QLYHUVLW\
KDGDQRWLFHDEOHODFNRIHIILFLHQWSXEOLFWUDQVSRUWV\VWHPFRQQHFWLQJQRWRQO\WKH8QLYHUVLW\ZLWKWKHFLW\
FHQWUH EXW DOVR ZLWK WKHPDLQ UDLOZD\ VWDWLRQ XVHG E\PDQ\ RI WKH VWXGHQWV DQGZRUNHUV WR FRPPXWH
WRIURPWKH8QLYHUVLW\HYHU\GD\
,Q WKLV FRQWH[W WKH8QLYHUVLW\ KDV FRRSHUDWHG GXULQJ WKH SUHOLPLQDU\ SKDVHV RI WKH SURMHFWZLWK WKH
PXQLFLSDOLW\RI&DVWHOOyQ±UHVSRQVLEOHRIWKHSXEOLFWUDQVSRUWLQLWVPHWURSROLWDQDUHDLQRUGHUWRGLVFXVV
WKHUHTXLUHPHQWV WKHJXLGHGEXVWUDPZD\VKRXOGPHHW LQ WKHQRUWKHUQFRUULGRU)XUWKHUPRUHSDUWRI WKH
LQIUDVWUXFWXUHKDVEHHQKRVWHGE\WKH8QLYHUVLW\-DXPH,
7KH PDLQ REMHFWLYH RI &DVWHOOyQ ODUJH VFDOH GHPRQVWUDWLRQ KDV EHHQ WR LPSOHPHQW D K\EULG SXEOLF
WUDQVSRUW V\VWHP7KLV V\VWHP LV VHJUHJDWHG IURPQRUPDO WUDIILF E\ WKH XVHRI D UHVHUYHGSODWIRUP7KH
GHPRQVWUDWLRQPDNHVXVHRIHOHFWULFDOWUROOH\EXVYHKLFOHVZLWKRSWLFDOJXLGDQFHV\VWHPVFLUFXODWLQJRYHU
WKLVUHVHUYHGSODWIRUP7KLVV\VWHPKDVEHHQVHOHFWHGWRFRPELQHWKHFDUJRFDSDFLW\DFFHVVLELOLW\VSHHG
DQG UHJXODULW\ RI D UDLOZD\ EDVHG VROXWLRQZLWK WKH IOH[LELOLW\ DGDSWDELOLW\ DQG VPDOOHU FRVWV RI D URDG
EDVHGV\VWHP







LQ WKH9DOHQFLD UHJLRQ  LQ  WKH5HJLRQ RI9DOHQFLD UHFHLYHGPRUH WKDQ PLOOLRQV RI WRXULVWV
ZKLFKPHDQVPRUHWKDQIRXUWLPHVWKHSRSXODWLRQRIWKHUHJLRQ

,QRUGHU WRNHHSXSZLWK WKLV JURZWK WKRXVDQGVRI QHZKRXVHV±PRVWO\ VHFRQG UHVLGHQFHV IRU ERWK
ORFDOV DQG (XURSHDQ ORQJWHUP UHVLGHQWV DUH EHLQJ EXLOW DQG SXEOLF WUDQVSRUW LV D NH\ SDUW RI WKH QHZ
LQIUDVWUXFWXUHV WREHGHYHORSHG ,Q WKLVFRQWH[WDQHZDLUSRUW LVXQGHUFRQVWUXFWLRQ LQ&DVWHOOyQDQG WKH












,Q RUGHU WR WDFNOH WKHVH FKDOOHQJHV D QXPEHU RI LQWHUYHQWLRQV DUH SODQQHG DPRQJZKLFK WKH FXUUHQW
SLORWSOD\VDNH\UROH7KHILUVW OLQHRI WKHDGYDQFHG WUDQVSRUWV\VWHP±QRUWKHUQFRUULGRU ZLOOSURYLGH
VHUYLFHWRWKH8QLYHUVLW\-DLPH,WKHKLVWRULFDOFHQWUHRIWKHFLW\WKHLPSRUWDQWVHWWOHPHQWVLQWKHVHDVLGH
DQG WKH EHDFK LQ%HQLFjVVLP DQ LPSRUWDQW WRXULVW UHVRUW ORFDWHG  NLORPHWUHV QRUWK VHH )LJ  7KH
OD\RXW RI WKLV OLQHZLOO FRQQHFW WKHUHIRUH WKHPDLQ FHQWUHV RIPRELOLW\ 8QLYHUVLW\ ,QWHUPRGDO6WDWLRQ
KLVWRULFDO FHQWUH FRPPHUFLDO FHQWUHV 3RUW DQG EHDFKHV ,Q D VHFRQG SKDVH D VHFRQG OLQH ± VRXWKHUQ
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6\VWHPGHVFULSWLRQ
7KH JXLGHG EXVWUDPZD\ V\VWHP SURYLGHV D ORZHU FRVW DOWHUQDWLYH WR OLJKW UDLO ZKLOH KDYLQJ WKH
DGYDQWDJHV RI GHGLFDWHG ULJKWV RI ZD\ :KLOH WRWDOO\ VHSDUDWH ULJKWV RI ZD\ FDQ EH SURYLGHG PRVW
FXUUHQWO\ DYDLODEOH SURSRVDOV HQYLVDJH SURYLGLQJ JXLGHZD\V VROHO\ ZKHUH EXVHV QHHG WR E\SDVV
FRQJHVWLRQ7KLVFDQEHDFKLHYHGZLWKPLQLPDOVSDFHUHTXLUHPHQWVWKHJXLGHZD\QHHGRQO\EHPZLGH
DQG LV RQO\QHHGHG LQ WKHGLUHFWLRQ LQZKLFK FRQJHVWLRQ LV H[SHULHQFHG VHH)LJ6SHFLDOO\ HTXLSSHG








3533 Adrian Zlocki et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  3528 – 3537 
*XLGHG YHKLFOHV V\VWHPV LQYROYH WDNLQJ WKH VWHHULQJ RI WKH EXV RII WKH EXV DQG DZD\ IURP WKH EXV
GULYHUIRUDOORUDVLQWKHFDVHRI&DVWHOOyQSDUWRIWKHURXWH,QGRLQJVRWKH\HOLPLQDWHWKHQHHGWRDOORZ
IRUDQ\ODWHUDOPRYHPHQWRIWKHEXVZLWKLQDODQHRIWUDIILF$EXVLVJHQHUDOO\DSSUR[LPDWHO\PZLGH
EXW D EXV ODQH LV XVXDOO\ P RU HYHQ P ZLGH WR DOORZ IRU WKLV ODWHUDO PRYHPHQW $ JXLGHG EXV
V\VWHP WKHUHIRUH SURYLGHVRSSRUWXQLWLHV WR LPSOHPHQWGHGLFDWHGEXVZD\VZKHUH URDGVSDFH LV LQ VKRUW








,Q WKLV FRQWH[W WKH&DVWHOOyQ GHPRQVWUDWLRQPDNHV XVH RI HOHFWULFDO WUDFWLRQ YHKLFOHV ZLWK JXLGDQFH
V\VWHPVWRFLUFXODWHRYHUDUHVHUYHGSODWIRUP7KHYHKLFOHVXVHGLQ&DVWHOOyQDUHKLJKWHFKK\EULGEXVHV
SRZHUHG E\ D WUDPZD\OLNH FDWHQDU\ ZKHQ UXQQLQJ WKURXJK WKH UHVHUYHG SODWIRUP DQG SRZHUHG E\ DQ
LQWHUQDOFRPEXVWLRQHQJLQHZKHQGULYLQJRXWVLGHVHH)LJ7KLVSURYLGHVWKHV\VWHPZLWKFRQVLGHUDEOH
IOH[LELOLW\LQRSHUDWLRQVHVSHFLDOO\XVHIXOLQDUHDVZKHUHDFDWHQDU\FDQQRWEHFRQVWUXFWHGRULQWKHZD\WR
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)XUWKHUPRUH WKH RSWLFDO JXLGDQFH XVHG LQ WKH V\VWHP DOORZV WKH YHKLFOH WR IROORZ DXWRPDWLFDOO\ DQ
LGHQWLILHG SDWK VLJQDOOHG ZLWK JURXQG PDUNV DFWLQJ DJDLQVW YHKLFOH¶V GLUHFWLRQ ZKLOH WKH GULYHU LV
FRQWUROOLQJWKHYHKLFOHDQGNHHSLQJWKHLWLQHUDU\ZDWFKHG







LPSOHPHQW GHGLFDWHG EXVZD\VZKHUH URDG VSDFH LV LQ VKRUW VXSSO\ DQG KHQFHZKHUH FRQYHQWLRQDO EXV
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5HVXOWV










E\ PHDQV RI WKH PHDVXUHPHQW RI VHYHUDO LQGLFDWRUV VXFK DV XVHIXOQHVV HDVH RI XVH UHOLDELOLW\ RU
LQWHJUDWLRQ ZLWK RWKHU V\VWHPV DPRQJ RWKHUV 7KH QHFHVVDU\ GDWD IRU WKH DQDO\VLV RI WKH &DVWHOOyQ
GHPRQVWUDWLRQ KDYH EHHQ FROOHFWHG WKURXJK LQWHUYLHZV ZLWK SHRSOH ZKR XVHG WKH QHZ KLJKWHFK EXV
























x 7KHVHUYLFHZDVSHUFHLYHGDV UHOLDEOHDQGZHOO LQWHJUDWHGZLWK WKHRWKHU V\VWHPVZLWKERWKRI WKH
FRUUHVSRQGLQJLQGLFDWRUVUDWHG




















OLNH WKLV V\VWHP WR FRYHU WKHLU WUDYHOV EHWZHHQ FLW\ &HQWUH LQQHU VXEXUEV RXWHU VXEXUEV DQG PDMRU
HGXFDWLRQDODQGOHLVXUHIDFLOLWLHV













,Q RUGHU WR DQDO\VH WKH SHUIRUPDQFH DQG WKH XVHU DFFHSWDQFH RI WKH V\VWHP GHSOR\HG LQ &DVWHOOyQ
VHYHUDO LQGLFDWRUV VXFKDVXVHIXOQHVVHDVHRIXVHUHOLDELOLW\RULQWHJUDWLRQZLWKRWKHUV\VWHPVDPRQJ
RWKHUVKDYHEHHQPHDVXUHGZLWKLQWKH&LW\0RELOSURMHFW7KHDQDO\VLVRIWKHVHLQGLFDWRUVKDVSURYHGWKH
UHOLDELOLW\ DQG XVHIXOQHVV RI WKH V\VWHP HVSHFLDOO\ IRU WKH VWXGHQWV DQG SHRSOH WUDYHOOLQJ WRIURP WKH
&DVWHOOyQ8QLYHUVLW\
$FNQRZOHGJHPHQWV
7KH&DVWHOOyQGHPRQVWUDWLRQLVSDUWRIWKH&LW\0RELOLQWHJUDWHGSURMHFW7RZDUGVDGYDQFHGWUDQVSRUW
IRUWKHXUEDQHQYLURQPHQWZKLFKLVIXQGHGE\WKH(XURSHDQ&RPPLVVLRQLQWKHWKIUDPHZRUNSURJUDP
XQGHUWKHFDOOLGHQWLILHU)37UDQVSRUW
5HIHUHQFHV
&LW\0RELO',QIUDVWUXFWXUHRIWKH&DVWHOOyQ'HPRQVWUDWRUUHDG\

&LW\0RELO'±&DVWHOOyQGHPRQVWUDWLRQH[SORLWDWLRQRSHUDWLRQDQGVHUYLFH

&LW\0RELO''DWDFROOHFWLRQIRUH[SRVWDQDO\VLV

&LW\0RELO'([3RVWLPSDFWDVVHVVPHQWRIWKH&DVWHOOyQ'HPRQVWUDWRU
